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The dynamics of lower disorder-order transition temperature diblock copolymers (PS-b-PEMA) leading to phase 
separation has been investigated by X ray photon correlation spectroscopy (XPCS). This technique is similar to photon 
correlation spectroscopy (LPCS), widely used in the nineties to characterize the dynamics of block copolymer solutions 
and melts. XPCS uses partly coherent synchrotron light, and due to its wavelength, the dynamics at the scale of 
concentration fluctuations (tenths of nanometers) can be accessible. By XPCS two different modes have been 
characterized for the first time in systems exhibiting lower disorder-order temperature. A non-diffusive mode appears at 
temperatures below the disorder-to-order transition, and it becomes slower as the transition from disorder to order is 
approaching, despite the increase in temperature. This mode can be associated to the relative motion of each block 
giving rise to concentration fluctuations. A similar mode has been reported in the past for block copolymers exhibiting 
phase separation upon cooling. At temperatures above the disorder-to-order transition temperature the dynamics 
becomes diffusive exhibiting the characteristic quadratic dependence with the wave vector. These results can provide 
experimental support for the developing of new theories to describe the observed mechanisms in these systems, where, 
due to its finite compressibility, the well-established mean field theory for incompressible two-component systems 
cannot be directly applied. 
